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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a low cost, efficient and in vitro method for producing 
a monoclonal antibody having a high specificity and high affinity. 

SOLUTION: This method for producing the monoclonal antibody is provided by (a) co- 
expressing an antibody gene with a gene encoding a PPIase having a chaperone-like activity in 
a transformed body, and producing the monoclonal antibody as a soluble fraction, or (b) 
solubilizing the monoclonal antibody expressed as an inclusion body with a modifying agent, and 
further folding it in the presence of the PPIase having the chaperone-like activity. 
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(57) 

[HUM 3H8TC. 3»*W«t. -f> • ehnroWB* 
[fltBKMt] (a) tnf*ite^ii'i"<ci>«ffi1t* 

I4?tici. Xtt. (b) WA^iuri^s-a-fc 
^tc^ + ^n^Stt^W-r^PP I as eo&wr-c 




1 

PPIase^- K-rsae^iss^WEft^. 
[fS^JS 2 ] nmm l ecSBtt©JBH«ft#*S» u 

x. isf*ae?is/*-cn>«jastt*«r*pp i a s 

* y * a - ^MKf* % pJigHtf* t u r 5 * £ c <b £ 

[»3#H3] S/t^O>»Stt*»«PP I a s e 

KTSae?-**. *iBifi*FKBP^^^PP 10 
IaselE^ /^fyriSEh'J^rfS-di 
^•pPlaselfif, RtfK«£»S*FKBP5 
2^^7'PP I a s eafi^&tt&«*6»Xftfc4> 

fEi£<z>* -/ 9 p ~^;U!Stt<DSS@?r&o 

Cf»5R3S4] SiI4*FKBP^^7"PP I a s e 
Mtttt* 16-18kDa©*iI^FKBP^>f 
7'PPIase^ - KT^Se^r^^Ci^rMi 
3 CCfBig©^ y * D - ^ JUSttOKJfi^ffi. 

[M3P95] RftlW^ Fablfi^^Ci 20 

^ p - ^ ;i/iS»<DKig*ffi. 

[IS*3B6] Fabler v^IgG^Fa 
b & & C <t £<HJ1$[ <L lT & WsfcS 5 tciatgo^r >> 

^ u - 7 ^js*<Dija^ffio 

/c*>^P-^;MKf*£. £14ffJfc<fc^Ti5«fbiS'ti\ 
36fCi/t^O>«ffiMft-SPP I a s e<D=£#T 

^^fS(tO«a*ffi. 30 
[f»5#B8] S/t^O>*iaStt*#«PP I a s e 
ffi. *fflIfi3RFKBP^>f^PP Use, V 
Tft^h ■J^77^-^-f7 , PPIase, &£>'K 
^»*FKBP5 2^>f7*PP I a s efr*>tj:Z>ffi 

[«3j8g9 ] MIfi*FKBP^/7*PP I a s e 
i)K 16-18kDa(Dftiii*FKBP^^7TP 

i a s exfozctzftrnt^zm^maicMMo)*:; 
9^-7 )\,m»<D$tmjr&a 40 

[if#J110] *s9x2-7)ltm& % Fabt^^, 

* -/ * p - ^;l/!Stt©l!a*ffi. 

[IS*3S1 1 ] F a -7-)X I gGfcfcQF a b 

r*-sci*»«i^si»*3li o^m<o^y 9u- 
7)i>mi*<D$tm*m a 

[0 0 0 1 ] 

mwvm-r&tmftm *&m*. ^> * eh pro 
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Vt^n^fiSSttiW-r^PP I a s e©K^I 

it. Tsmm&*s9u-7)im&<Dmm3imcm'?z> 0 

[0 0 0 2 ] 

[fi£*<D&ffij] tntttt* 0 77Da£«x.<£g 

ffl^n^, tStt^F-ccfe^r, fSmasjjioiS^ 

i«C*S*i*fa{* 9 U7 

t. ^C^^^y^P-^;blaft^ff€»^ffi^HKW 

[0 0 0 3 ] *S9n-7)lVimZ. m—9U-><D$i 
dS-BT^^^y F-7tfHBtS. ^^"C, EL I s 
[0 0 0 4 3 8& ^^'iF-vKW^y^a-t 

t,cM-?z>*:s9u-7 ^tKmmmrc * & t «sb h «c i > 
[0005] -7?, a^, ae^i?{Si*^i^^i 

Rfl:OHaa^LSgCDV««(D 
^S^'J>^/rltai$f/cscFV (s i 
ngle chain F v ) . JnftcDF a bSP^^r 




(3) 

3 

*r:/*';-*fP*L tamfttc»7ik$i*> cn^^-r^ 

• «EK • »*. 1998, 43, 1 5 9 - 1 6 7 ) . ft 
[0 00 6 ] LfrLte&Z. iKBSRKlW:, A 

■■*ffli*rBMWteft*«»iIS***id. 5t»o io 

«t^^^6ttO^>^^-^a>^-/ (it Aft) 
[0 00 7] C<Dtctb. JKftiie^tC^y^jUB^J** 

ttXStitrc^^ #&ga*E#>T4>&i> (Pluck 

thun, Bi othechno 1 ogy, 1991, 
9. 54 5) fctf), Hfflfl94Jffii«CH«^. iC^> 
t, Fa b»s c F V i^rSg^r^^/c^S 

tt*nifc>fc«>*» fc scFV^ ?'cotn{*<2Al§ffi«&rt 

-C<D¥mK.M?Z>m& (Wirts etal. , (2. 
000) Protein Sci. 8, 2 245)M 

[0 0 0 8 ] *fc. iH^©!ai**»*«{C^**fc 

WSftT**^ Wttf, »BPF9 -2 20 0 9 2#&« 

ATP, CTP, UDP£l>o/cigx*;l/^HS?t 
££ff3tt££<Bfts*Q. i/t^Di>tt, gift 

: 1 ©*;uJt*rroa«fc«>* 

#1 0 073Da&cai>ffi#^g<D^*^P^>£Sto£ 
[0 00 9] ^^U^Xl tikis a 

*. jt»*«i*nt>ris<ffaEur*io. wee, aus 

fcn64TTt>& 0 CCDG r o E^, #>^R<D« 

EOafift-CftSGroELtt, 7 flCD^^^ h # 
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[0010] S 6>tc, *¥Pfl¥ 1 1 -2 85 3 9 
CC«\ ^^^3 *#*JI*fflSa>6IBSiL/cPP I a s e 
(Peptidyl prolyl cis-tran 
s i somerase) >A^f© y ? * 

* - ^ 7 s a > 6 4> +#SIJSr # £ 4> \% 

tefr^tc, PPIaselt f*jS©<fc^CC % #y 

FIJWhd^d y >^S<DN^ffiiHy^ Fttd© 

SStB (PP I a s er£14) ^T^iit^^o 
[0 0 1 1 ] ±fBCDi*5D, JMWWl*ffl^&citt 

*. 

[0012] 

jt*ft*««-r £ c t tc » & 0 

[0013] 

*»jarr^<««w5SLfcis», (a) vutm&z-tts 

t^P>ifflt^t^PP I a s e£:n- FT*»e 

^pj^nj^<bur^?-if^ci, xtt, (b) >r>^7 
;u-^ 3 >^7 r -f <t ir^I$t/c^/ ^a-^;i/tS(* 

Mff^PP I a s e©MTr7*-^f^ >^/£ 

[0014] BP^, *^©I 1 (D»98CC <fctltf , tnf* 
itG J f<b>"r^n>^rStt^WT^PP I a s e^n- 

[0 0 15] *»W©»2fl«WcJ:ft«, ®1 




5 

[00 16] Sfc. *»l80^3©»^tcj:ntf, HI 1 

P I a s e£r3- FTSiie***. 4IIfi*FKBP 
^^PPIas elfH-, /^f»jri*h 
r^^f^PPIaseiEf, KtfK«£1»** 
FKBP52^>T^PPIas eS&?ft>6tt£S¥ft»6 

[0 0 1 7 ] Sfc, 4 <D*l8tCj:n«, Jg3 

<0»fHCC*t»r. 4»llft*FKBP^>f^PPIas 
. elfif 16-18kDa0*iift*FKBP^ 
-{7'PP I a s e*3-F-r*jtefT?**C4*1#lk 

-*4o^rn^o»MK:*ji»r 1 isaae?^ Fa 

b IWC & £ C t Ztm £ T £ * -> * a - j-)i,in&<D 

[0019] 3 6tC, *»KO*6©SH8CC <fcti«, IS 
5(D^&C*5C^r, FabfiCW v^XIgGi* 
F a bit&pC** C£^#Ii«^ >?U—}-)l>tK 

[0 02 0]-^ #®B©»7©»ijj&cj:ft« t 

a 4 LT^3ttfc^^n~^;MK 

£tt»Kc<fcoTnJ«ffc3th 3 6&c^*^u>J£ 
i£tt£Wf £ P P I a s e <£>S??Tr 7 * -/ > * 
3 £ t £ £ IT £ * n - ^ JHa»OWa*ffi 

[0 02 1 ] £/c, *»IBO»8<D»WCC«fcn«, 
0«fHCc*jt»r, ->t^a>8iSM«tSPP I a s 
e#, SilS^FKBP^^ypP I a s e, ^£>f* 
VTfefch l )JJ—y r — £ JzfPP I a s e, &t>* 
K^f*$FKBP52^>f7'PP I a s efrfcttS 

[0 0 2 2 ] £/t, *»?8©SI9C[)»WCCj:ti«, Sg8 
©*l9Cc*jt»r. tlI4*FKBP^Y7'PP I a s 
e#. 16-18kDa©M14*FKBP^-{7*P 
P I a s e^&&Zt*mWL£-?&*s2n-i-)\'ViW 

[0023] i o<Dmmt&ti\*. m 

F a b-CfoZ>Ct*W®Lt1rZ>*:y W—tfrVi 

[0 0 2 4] 3 #3fe9J<DSi 1 1 ©3f6IBCC<£*i«, 
»7— »9©i*m^©*W«:*jli-c, ^e^^P-^;b 

[0 0 2 5 ] 

[0 0 2 6] 1 . PPIase (Peptidyl p 
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rolyl c i s-t ran s isomeras 
e) 

*^^rffll^6tl^> PPIase (Peptidyl 
prolyl cis-trans isomeras 
e) tt. ^*^P>aiStt*WT4, M^OFK 
BP^^'PPIase, A^f urft*h OiJ-Vr 
fZ-ZjypP I a s e. SO'I^S*5 2 kD 
a FKBP^O'PPIas ert>6ftSfflW>6«tf*l 
fc4>&< ti>im<OPP I a s e^^.. 
10 [0027] PPIase 6*. ftffiWSOSfl <fc LT*[J6*i 
£1M*n*#U>^FK5 0 6<D*-y? h#^C£> 

^;>^>f^iFKBP (FK5 06 binding 

protein) £ ^^4CC^lJ3 
[0 02 8] $/c, PPIaseit KK* 

<DWflfeaK*i«i«>4«»B (PP I a s er£tt) £WlT£ 

£J3ftTi>fc 0 

[002 9] MW^^CiCC, **fflMS*CDFKBP* 
^7'PPIase^ _bi2PP I a s erSteftittrtt 
<. #5|e>*^P^>(D^#6<b3ftTl>/c. £>^ft 

(Maruyama eta 1. , 2 0 00, F 
ront Biosci. 2000 Sep 1. 
5, D8 2 1 -836), ttc, C©W^n>«n§14 
30 A^^'iTMChy^-^y^^iPP I a s 
e (Huang. G. -C. . etal. (2000) 
Protein Sci. 9, 1254-1261), 
fti^S*FKBP52^^7*PPIase (Bos 
e, S. , etal. ( 1 9 9 6 ) S c i e n c e 2 
7 4, 1 7 1 5 - 1 7 1 7 ) Klfcja6*l£«Bter*4. 
[003 0] ^/c PPIaseli, Vt^O^Vitt 

40 ic, ^-^^-;Uf t ^>^CD^fe^^<tl^#®[^ 
[0 0 3 1] CCC, ±8a©$/*^P>«rS1*tt* 

E1 99 8, ^V^^x>*£>(>#;* h »;-5 6, 
593-598), cn646MfiK^7^^>90^ 
>>**R^1^Jr^tt#gi»* PPIase^>t^D 

- > t?«««r stffiw l /c^cc ^te*r 
so rffi-rscims. m£*>^?M<Dm£.mzm 
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fflfi-T Ortt, *Ot^6WSAJ 

(Horowitz. 1 9 9 5, Methods Mo 
1. Biol. 40. 361-368). 

(Taguchi etal. 1 994. J. Bio 
1. Chem. 2 69, 8 529-8 5 34)9* 

[0 0 3 2 ] fc*>\ ±IBOjM5»«RFJCC#fl5S14rT S 
>>^i2^JCD*^P^-kS&&>^-^ ! ;> (Parvu 
1 i n) ^^^fi¥i^ot*t*Jf), £fc, 10 
f*»;TS*CDh W-7r **-ttFKBP<fct00ttG> 

[0 0 3 3 ] *«Wrfflt»e>nS*llfflB**(DFKBP 
^^"PPIas e£OT53\ Tis?<<TZX 

(Ac i d i anusll, ^^P^7 7 X7 (Me t 
al losphaera)!, xfr^P^7 (S t 
ygiolobus)!. JOb? * cm* ( S u 1 f o 
lobus)!, XJl/70^^X (Su 1 f u r o c 

0 c c u s ) Mlk&XJl? 'JX7rX7 (Sulfur 20 

1 s ph a e r a) m^<DZ)l<y * D^'bX (Su 1 f 
olobales)S, rxa^'^A (Ae r opy 
rum) JR. fX)iyazi ^X(Desulfuro 
coccus) HI, Xr';f 'J7 (Stet ter i 

a ) Jg. X£^7 ^ (Staphy lothe 

r mu s ) JS, If— y X^7X (The rmod i s 
cus) I, ^^t3-;^X (Igneococcu 
s) JUL t-W^rx? (Thermosphaer 
a ) m. *)l>y *V (Sul fophob 

ococcus) I, /W-rC— It — 7X (Hypert 30 
herraus)!, ^Vaf^f^A (Py r od 
i c t i urn) E S^-fPO^ (Py r o 1 o b 
u s ) MW<D<{ tf^Xa (Igneococc 
u 1 e s ) Ss '*4UJ*3ray& (Pyrobacul 
u m) IS, It — ^y^Ki^r^Ts (Thermoprote 
us) I, It— =fc:7 ^ i? A (Thermof i lum) 
MMF^'^X (Caldococcus)l 
^(Df-^yDfTl/X (Th ermoproteal 
e s ) 9, (Archaeoglob 
u s ) M7xO^P^ (Ferroglobu 40 
s ) m^<DT-**?V^l'X (Archaeoglo 
b a 1 e s ) g, y £yit-vx (Methanoth 
ermus) ^^^-'^f'i^A (Methano 
bacterium) J5L ^ % J It — -t/*^ £ — (Me 
thanothermobacter)!, £ s 

X7rX7 (Methanosphaera) JS3?(D^ 
^^A'^f ijrux (Methanobacteria 
les) g. J 2 szivioZs (Methanococc 
u s ) m. * #>Mf— ta (Methanoth 
ermococcus) fi, ^$y*Jl/K3?*X (M 50 
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ethanoca 1 dococcus)/3l v £ J 

A #~?s (Methano ignis) I^^y^ 
v ij l/X (Me thanococca 1 es) @ ( ^ £ 
y 5 ^DA-fri/X (Methanomi c rob i a 
les) g, jtZs+ffo+lr (Methanosarc 
i n a) JS3?<D^ ^yifjl/^u;* (Methanos 
arcinales) I, ^^/a'^UX (Me t h 
anopyra les) i=L aVP37*X (Pyro 
c o c c u s ) JM, RO'tt— (Thermo 
coccus) JS^<D1f— ^63 ^UX (The r m o 
cocca 1 e s) If — ^77X7 (The r m 0 
plasma)E Wt'^P7 -/7X(Picrop 
hi 1 u s ) H^CDIf-^^Xvux (Thermo 
p 1 asma 1 es) g. aOa'^t 'j^A (Ha 1 o 
bacterium) ^P3-;*X (Ha 1 oc o 
ecus) JUL tF-j^A^f^A (Natrono 
bacterium) JR« tF^y^^X (Natr 
onococcus) JUL ;>E2T — ^ y (Ha 1 o a 
rcu 1 a) I, AP7x77^X(Halofera 
x) Ap;^a 7A (Ha 1 obacu lum) 
JH s ^p;!,:/^ a (Ha 1 o r u b r um) | 4 thf 
VTJlsJ* (Natr ialba)JI, th ^xu^-TT. 
(Natronomonas)l, AP^it^h'J* 
A (Ha 1 ogeometr i cum) I, SD^d-r 
y>?x^ (Ha 1 ot err i gena) JlIflf<D/M3<r? 
^■J7l/X(Halobacter iales) 
fi3^(DP P I a s e 

[0 0 3 4] ^K^te^rtt, C*i6*JNBHS*<DP 
P I a s e(D*T&, $f^1i^«®»^tt*«SS*c^ 
PPIase*«it5CW»*L<, iOfc^f 
Jzxvt)7.m. If— *3^^7XBI % ;^P3?^I, 

if— t^XvJS, y^/A^f »;^AIS*(DPP I 
a s e*ffiJB-r*C l,C>. 
[0 03 5 ] SS/c. *$fflffiS*OFKBP^>rycDPP 
Iase5t frf-Mjfi 1 7 - 1 8 k D aItt©Sl^ ^ 
y<DfcO<t. ^1^2 6 - 3 3 k D aSS©lt^ >f 
7'CD&<D<t&C#®£ft& (Ma r u y ama. T a 
nd Furutani, MFront Biosc 
i. 2 0 00 Sep 1. 5. D82 1 -836 ; 
Iida etal.. 2000. Gene 256. 
3 1 9- 3 2 6 ). *«?8«C*jC^rW, ^-TtUDfrf-M 
(DPP I a s e£33t>T fc<fcl»#. 'j7*-^f 
^ >^5»^<Dtt*>6», 1 7 - 1 8 k D agfi©JSC»fe 
©*ffll**Ci3MBF*L^. *«iS*PP lase© 
-Wilt, ^^y3^X-ttV-/ft$©18kD 
a FKBP^^7'PPIas e OT 5 > S£@B^'J £ itfc 

[0 03 6 ] M;^77^^-^0'PPIase 
fchfcfcl2kDa FKBP^O'PPlase 




9 

ti?ti#) 1407^ smtm2 007? ygtfP*>&£ K 

(Za r n t , et 
a 1. ( 1 99 7) J. Mo 1. B i o 1. 27 1. 8 
2 7 -8 3 7) . Ctihte, *>'**JOr£0tn*BRM 

h 'J*-7T^*->-f^PP Iaseilt 

*Jl^^^x, =&F#, 7-f3/^f«j») 

^^f*'J7i*PP I a s eO-pliOt, *J» 10 
ffifi*CDh W-7r^^-^^PP I a s e<DT 5 

To 

[0 0 3 7 ] F KBP^^'PPIas 

ett, ^i*Jfi5 2kDa-C*0, P 5 9X«HSP 

kDa FKBP^^7?PIase <t«Rltt©i«l^ 

MRatajczak, T. , etal. 1993, 20 
J. Biol. Chem. 2 6 8. 1 3 1 87 - 
13 19 2). Ctie>». PP I a s efSfefctt 

(Bose, S. , etal. ( 1 9 96) Scien 
ce 274, 1 7 1 5-1 7 1 7) , YftgKCfel*-? 

Sr^-TfeCDr*Jhtf, l»-rn©FKBP52jr-f^PP 
I a s etfflCitiiO. Jt»*«f**FKBP*-f ^ 
PP I a s e(D— mtOX, bhfi*(DFKBP52^ 
O'PPIas e<DT Z sWB&ltltG&Kfrfe. WW 30 

[0 03 8 ] **9i«:*J(r>rtt. ±IBPP I a s e<7X> 
SfefccDfal 6-18 kDa(DFKBP^-f-7*PP I a 

l)PDI (^DfO^^aVV^^^') ^ 

ffiLr4>ct^o 40 

[0 0 3 9 ] 2. CiftjigT-<bPP I a s ejtfc-T-cbcp 

t^n>liStt^-r4PP I a s eiME^iifcteJa 

[0 040] PPIas e jtG^i £ fcCCtnttitG^* 
*«3SS-B:5*ffiiLr5S. PPIaseSa-FT5 
p ACYC^77X5 FOftJB^o 
*-*-©T»8Wc#AU SSHrtCcapA-rtitfi 50 
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tr*. ttttit£*#pET3*Dc o 1 E lJR<DDNAtt« 
BB»«««r»o»»^^^-«:#A3tirt^»6, P 

p ACYC^CC, PPIas ejg£T-£C o 1 E 1!MC 
&<fcl>. PP I a s eMB^ttK 

i*ae^^r, — o(o*5B^f *-±«c^jcc»au. i 

oX»2««±©^a*-^-r»H4*lWur4>J: 

M«feT-©«3l*»2»-rii5i, PPIaseCDPPIa 
s e ffittRtf 2/ f ^ O >«yStt«OS»*{C <fc 0 , fa#© 

A#«*W»W6ti, ?I*i^»Cc!Sfla&SiW»*K:jS* 

[0 04 1] 3. mA#<D } )7 *-)\sr<f 

^«*Djg»IE»»K:j:or»A»ibr»HS 
t^o>ir£tt^Wt^PP I a s e<D±t&T~CVy * 

[0042] mxmz. *mtk<Dtc#>, 
^mtLtcmw^vy^-^4 njjgffc 

LfcBW©!S#*±iE©PP I a s e £^#3i±fttfcJ: 
t\, ^ttWfctt* ttA«iUr»3«L^:fiif**. 

p p i a s e *^*f«j»srr3 0-20 o^c^-rn 
«<fcc>. iSWocjs&r. »««ec»DTT*(Da&a7c 

»J*> E D T A^CDJ: 9 tt* h ffWSrttlfcTfcl, >T fe 
cfcl^o taftiPP I a s e©iB-&J:t*», -tiWkt?, Ci 
<*hcS*lt, ffl^O. 0 1 - 1 00, iff£L<te:0. 

i - 3 0r^^ o 

[0 04 3] 4. ftxft 

fc~Cfo^Xb&<, KMStA^tfe, Fa 

b, scFWr*oTfcJ:i>. *aw©«Bt*ffitt, 

FabOll f^C, 7^^ft^I gG^6OFab0 
[0 044] 

[0045] CHJSWI 1 J -^-^Jy^^s P. KS - 
1 a*FKBP^>f7'PP 1 a s e(D->i-^P>a?gtt 



11 

Thermoplasma ac i doph i 1 umS 
**x>»£jfl»HR (fiiacSil^ : S i gmatt) 
^6MM^7^>M5mM DTT?:gtf25m 
M»;>Kth'^A (pH7. 0) tplC&ML, 5 0 4 C 

1 1 -3 1 84 6 4-^^IB*g(Dtf-*3 ^Xsp. 
KS-1 ftfcF KBP^^'PPIase (««T c F 
K) 1. 5 -3 0|gfi£^tf2 5mMV>KtF U^A 

(pH7. 0) -C4 OfSCCftR-rSCiCCAO^*-;!/ 
7*-f 3 -t*fc. El£tt5 0 - Cr5 Oflffl (01 

-lKat>\ 3 0 # CJcr9 0»Pa (HI -2) tfo 
/c„ SJ£*OCS(Dft»i«a«0. 33yMiLfe C 
SOiSttfcCfciR [S r e r e, P. A. . e t a 1 . . 

( 1 96 3) Acta Chem. S c a n d . 1 
7, S129-S134;Furutani, M. , e 
t a 1 . , (1 99 8) J. Biol. Ch em. 

2 7 3, 2 8 3 99 -2 840 7 ] r^tiSU, * 
-ff^iCS (Dfete* 100%il X «S* »1i L /Co 
5 OT^IIRCClSLTtt, Tc FKCDftto^CCRNa s 
e T 1 *\ 3 0 °C<DmmXte& S AWb h 1 2 k D a 

FKBP^^7'PPIas e&^tl^timmtLX 

m^tc a mi - iccijvr£:fc9, TcFKK^eifcc 

S ©7 * - jut* > yiRS^±tf &f >tiffitt£ 
t*L/c c tteWiLtffl^cRNa s eT 1 ^>t^ 
U>«ffittttS6tt&a>ofc. £/c, 01-2CC7JVTJ: 

3 0 •C(C*j^t *>T c F KttC S©7 
>^iRfi«rf^±^^/c<DtcMU, BSAWtM2k 
Da FKBP^-T^PP I a s etC«5x^^n>«fS 

[0 04 6] CjgJfeFH23 f^J-^X s p. KS - 



ia^FKBP^^7'PP I a s eR^OjfegjJ^y 

ftRHR 1 -3 1 8 4 64f£«EK©t- ; t3?*^ 
sp. KS-l^FKBP^^'PPlase (Tc* 

T c F K jfifc r-a>it9W k fll 1 7v 



(7) TP3200 2-2 62 88 3 

12 

* F K ) FpEFE 1 -3^ifil, 

T7 ^d*-dr-*±««:$tf T c F Klfi^SPCR 

TcFK-Fc2SO'TcFK-Rc l^tl-en 

ffli»fc (*d. £/c pcR©s«»Jssa^si£*^ 
**veft*2tf«3cc^r£*$9ra£. dn 

AtflM^— tztt. TaKaRattEx. Taq^iffl 
L/c 0 PCRffiCCJ:orf#6ti/cWI«Bj4. 2%T# 
a~*Y)\,m§mMlcJ:i)ftf&'&, DNAIWt*«tr/* 
10 >Fas#*W3tHU 7xy-;l/-^DD*;l/AaiR 
^x^^-;Ufcfc®tcj:0eWDNAOfflHi^fo/c 0 D 
NAKJt*Sffi*Kjg»U 1 0-1 0 On g$C#t 
LT 1 0fSS<DpT7 blue T^XU*^^ 
- (Novegen) *fln*. 3 6CC 1 6 °CCCT 1 B$Rg 
£ C <hK J: 0 D N A»r>t£ 5 -Y V- is 3 > 0/c o 
-f ^> a >**a > tT^ > h -feiMaM J M 1 

/Co cn6l»©HM i o o iigm i - 1 rvtv 
y>^h«;^A, ioomm iptgmo. 004 

20 % X-Ga 1 *#W"T*LB»^igfflCC««U — W 

3 7*acrJgSU, htxtc^vJ hnn^-ccoi^ 
T, t©f«©^7^5 KDNA4»li1-SPCR^ 
tfl\ DNA»rW*CC*f|S-r*^^-rv-r»iH3ti4=« 
D^-^Pitt^n^-iL/Co Btt3P^6pT7 

U BIG Dye ( P E R K I N - E LM E R ) *m 
^tcis-*rlsxm.fc J-?-&T 7 

l 9 y;W7*7>f7-) ^rtf^Ci 

ccj:^. »6*ifcPCRje»o*aK?y*»SLfc. c 

30 Offi&lZV'-t^vftXs p. KS-lOTcFKlE 
[0 04 7] 

t«l] 







TcFK-Fc2 


S * -gggcatgcaattaatacgactcactatagg-3 ' 


TcFI-Rcl 


5 ' -cctctagaaagctaagct tctgagtc-3 ' 



[0 04 8] 

[ft 2] 

P C R^ifcJfcfflfifc 



P C R<D2x£;fef* 



40 



Reaction buffer(xLO) 




DKTP 


Su l 


Ex Taq 


0.5ju l 


pBFEl-3(l0ng//£l) 


ZMl 


TcFK-Fc2 (20paol//il) 


4/1 1 


TcFK-ficl (20pmol//il) 


4/fl 




71.5/4 1 









94"C x5iin 


lcycle 




94^0 x0.5min 


30cycle 




58*C X lmin 




72*C xlmn 



[0050] tmmms 3 t-^a^x s p. ks - 



[0 04 9] 
[*3] 



50 



1^FKBP»^7'PP I a s eOfmJkfflk 
PP 1 a s ellH'S^T 7 ^««*^t?p T 

7 b 1 u e77^5 KDNACCO^TftfllBil*ffiffl* 
tfC\ PP I a s elE?»S^9 - F«D 
NAKJt©W9ffll/**To/c. MMIXKSph IR 



(8) 



002-262883 



13 

^CM]«MU/cpACYC 1 8477X$ F 

d n a (fp^MM) cc7^y-^ 3 >b/c 0 f#e>n/c^ 

^n-;U%^Wr4LB*^ttlCC«au. — ife3 7°C 

FDNA*»S£T*PCR*tfl>> DNAKK* 

^-il/c fl PP I a s e»e^***f»tt=in---*P 
e>p ACYC 1 8477X^ FDNAfclsliRLfc. 

CO 05 1] C3H6M4 3 v»^a*!«-fliau-/»- 

A (HEL) FabI£Tg>^P-^>y 
I b a6CC<fc^Tfllfg3ftfcAn t i -HEL-Fab 
%Iffl7 7X; KpAALFabSlfail ( I ba. 
Y. , etal. 1997, Gene 194,35 
-46), H«atfL«l*PCRffiCC<feoT«»«Lfc. 

LVH-F 1MHELVH-R 1 Lift&COlvcfcj: 
HELVL-F IRO'HELVL-R 1 £-eft-eftffll> 
tc <SU) o Sfc* PCR©Sj£jfflJiR&tfJSj£lf >f ^Jl/ 
^ft^ft3t5 0*3t6CC^£:te9r&£ o DNA^V 
-rf^— Wi. TaKaRatEx. TaqWUc, 

pcRfficckoTft 6ftfc&*<DtfifijS2?£> 2%rtf 



14 



♦ Cfi^^-^ttKKiiOBWDNAOfflUi^ffo/c. H 
JM^LIR^n^nODNAWit^iS^TKtC^L, & 
ft 1 0-1 0 0ngCt#tLTl OfgScDp T7 b 1 u 
e T77X; K^** — (Novegen) ^ttlx, 

s 6 1 6 °cccr i b^p^jet £ c t cc j: o -efteno 

«fnfn©3>tr> F-te^MJlfiJ M 1 0 Qmc 
MfLZCttcj:*) F7>*7*--*-V3>0/c o Cft 
fcBttCDSMjSS: 1 0 0 u gm 1 " 1 T>fc>>'J>^ F 
10 IOOmM IPTGKtfO. 0 04%X-G 

a i *$WT5LBS^ettcc««u — &3 7 °CtC r 

FDNA«r»Sf<trSPCR*m^ D N A 

3ar.-H/c e ^•ft^ft<DPittnar.-^6pT7^ p 
7X2 FDNAfcHttWfcflL ^5 F **«<!: U 
BIG Dye (PERK I N-ELMER) £JBC>/c 
^~5r>*Ki£ (77^^777^-^-77^ 
v-^'U- 1 9 'JA-X77-f?-) £tf 5 C £«:<*: 
20 0, »6ft/cPCRjStt<Dtt*IBW*^Ufc. COie 
?iJ£An t i -HEL-Fab H8K . S^LfflKDil 

[0 0 5 2 ] 
[*4] 



Anti-HEL-F a b 3ifc -? <0ifl« C Hi "7 v W v - 







HBLVH-Ft 


5 ' -cccatatgcaggtgcagctgcaagagtca-3 ' 


HELVH-R1 


5 * -ggaagcttgactgtctccttgaaatagaatttgca-3 ' 


HELVL-P1 


5 ' -ccaagcttatggacatcgagctcaccca-3 * 


HELVL-Rl 


5 ' -ggggatccttaagtcgactcacactcatt-3 ' 



[0 05 3 ] 
[«5] 



Reaction buffer(xlO) 


10^1 


DHTP 




8^ I 


Ex Taq 




0.5/* 1 


pAALPab(10ne/^ 1) 


2ul 


HELVH-FlXtt HBLVL-F1 (20ptol///l) 


4u 1 


HBLVH-R1 X« HELVL-Rl (20pBol//*l) 


4/4l 






71.5/cl 


flit 


{(MM 1 


[0 054] 






[3*6] 






P C Rtf)jgJ&:fcn= 








94"C x 5nin 


1 cycle 








T - - i; > y 


60-Cxlmin 


30cycle 


mm 


12*C x loin 





[0055] mmms) -y»xa*ia-gpay^- 

A (HEL) Fab ggFOgSgBftWWB 
Anti-HEL-Fab HIS, Rtf, L«*a- F 



T£M£T£^t^ft^ft<DpT7 b 1 u e77^5 

FDNAic^xmmmmiim&fiK An t i - he 

L - F a b mfcHRKQXn 0 ffl 0 *ff -o fc 0 MRIBRtt 
HIRCCo^rttNd e ISOTind I I I©ffl* 
^btt*. LfflUco<,>T«:H i n d I I IWBam 

ft2%7#a-*y;l/KJ;^ ■ fflttil/fc«> HSU 
S^L«©J8r*6*»D«)#JIE*iR (Nd e I B 
40 am HI)®IL/cpET2 1a77Xn*DNA 
(Nova gr en) JC7 -f 5/ 3 > Lfc e t#6ft/c7 
y — > 3 >Sl£^^ n > tTf" > F -fe JM1 0 

9«W!ni;l£C£W:J:g F7>^7^-y-i/a>l/c 
HUR^LaeR^coAn t i -He 1 -FabjlG 
: f*$tf»tt3D^6pET2 la7 # 7XU*DN 
A£@JKLfco 

[0 0 5 6] Cjgfeff!l6 3 PP I a s eitfcT£Fa b 

mmm3Rummm 5 -cif^n/t t c f k m&&z<§t* 

50 p AC YC 1 8 4 77^ ^ F\ MAn t i - HEL- 



15 



10 



20 



F a bit£T-£^tfp ET2 1 a:/^*^ KOftfSK* 

1 (DE3) mc1X\7LZC±lc£*) F7>X7*-y- 
*> 3 >Lfcf& 1 0 0 /ig/m 1 T>f^»; >SO^a 
7 A 7 x ^ 3 - g ^SliCt L//Co f#e>*i 
xYT*£i& (Yeast Extrac 
t 16gL" 1 , BACTOTRYPTON 20g 
L" 1 , N a C 1 5gf 1 , 7>tV'J> 100 
Mgrml~ 1 , ^P7A7x^a-^ lOO^sni 
1" 1 , pH7. 5) 7 0 0mliCgiO/c. 3 5*Cr 
( 1 1 0 r pm) Ltc&. OD6 0 0#0. 7 
t&^fcBfr&'Cl 0 OmM I P TG*»ftir* C i«C 
cfcO, TcFKSO'An t i-HEL-Fa b<D|SII£ 
iil/Co M>l>#8t UOOOOrpmXlOmin) 
OCTBff**[p|JKl/fc. }l6tl/ciWlmM EDTA 
*$tf2 5mM H E P E SWkWtfH ( p H 6 . 8) 2 0 

m i ecanu - 2 o xkt— H»% 

SDS-PAGE«:il/c (02) 0 &*>\ 02-1* 
(DU->nJTcFKMAn t i -HEL-Fab^ 

^P7A7 *~:3--jl/£Ka>ft:2 xYTJgfiJrCiS^ 

& 0 TcFK*»l3f&^o)lfci|^, Anti-HE 
L - F a b «G^-tt>PSttBB»KjeH O/c ( U - > 
6) b Sfc. H2-2CC*TJ:5^ mtbtcAn t i 
-HEL-Fa b^:, anti-mouse I gGS 

TcFKitfi^F-iOftaSCCJ:?). Wiffia 

[0 0 5 7 ] C3QBfll7 3 FabOSttig 
W6ti/cFabOffii4tt, HE L^rCijli-r^E L I S 

tc 0 -?fj:t>*>. 9 67\:7'U- HcO. lmg/mU9 
hUlPaV^-A (HEL) jgifcl 0 0 u 1 «r*Jjn 

•5, HEL*BffifbLfc. PBS«««(pH7. 0) 

4$tfPSB««jK-C^Py*>^L3^ (4'C, 
-t^F) . PBStcrgt^, HltW16 0Tc FKi 
<D&§ttOmm&btltdvJtmA nt i-HEL-Fa* 

SEQUENCE LISTING 

<UL0> Sekisui Chemical Co., Ltd 

<110> Marine Biotechnology Institute 

<130> 01P00164 

<160> 6 



30 



(9) "im 2002-262883 

16 

PBSSr l^ISffiSiLTfflC^ ^SKT3B$Pi8^>* 
^-hLtc. PBS^M, 2XiK»£LX0. 
\% Ant i-7^XlgG-HRP3>^^h 
Z^ttPBSmffim-C-O**'*- h (2 
B#HL 3 0°C) L/Co PBStC-CiSt^ HRP^il 
iltABTS^(7t35/) 100/xl£JJDx, 30 
#EK>**'<- h OD4 0 5eiSb/c o 
ytte**H3CC7n-T. TcFKi^IS^Ant i 

-HEL-Fab *&ts±mwmm* 1 'kViWWLt L 

$>Z> (■) o TcFKi*^i?f/cAn t i - HEL 
-Fab **t^Mm*<Dttfo?> ftlBRStttt 
*o^BM«S«*fflc^c*B^iJt^ (□) , SStc 

[0 0 5 8 ] CHfe^l8 3 mxwvv*-}^* l/?t 

mmmexmbtltcAn t i-HEL-Fa b<D£fA<* 
6M^7^^>»^PBS»iS (P 

H7. o ) nB$^Matcr^>^^^-^3>f 

SAtt*nJ*ffc3-efc. CCD^ttAn t i - 
HEL-F a b lfc*fU 2 0 {gJtcDT c F K£^£r 2 
5mM ';>Bth'JW (pH7. 0)t?4 0«K:* 
3R-r&C<tCCj:D, Ant i - H E L - F a b<DV * - 
;U^>^£gf)^£tf/to KJ£tt3 0 # cr9 0#IHfr^ 
/Co f#6n/cSJ^j«*^Wl7CclBttUfc^fiEtcJ: 
0, 7^-ibf^yUAnt i-HEL-Fab^ 

EL I S AteTflMlLfc. $g^^04^-ro TcFK 
tfcl&Z&tcAn t i-HEL-Fab(J (I) , ffffl 

z&tefr^tcbottt^ (□) > mmttc-xtmtux 

[0 0 5 9 ] 

mmonm Wloi^^ *»J!K:J:*itt. HKtt 
[0060] 

[ie?«M] 



40 




17 18 
<210> 1 
<211> 157 
<212> PRT 

<213> Methanococcus iannaschii 
<400> 1 

Met He Asn Leu lie Lys Lys Gly Asp Tyr Val Lys Val Asp Tyr lie 
15 10 15 

Leu Glu Val Asp Gly Lys Val He Asp Thr Ser lie Glu Glu Val Ala 

20 25 30 

Lys Glu Asn Lys He Tyr Tyr Pro Glu Arq Glu Tyr Glu Pro He Gly 

35 40 45 

Phe He Val Gly Asn Gly Glu Leu He Glu Gly Phe Glu Glu Ala Val 

50 55 60 

He Gly Met Glu Val Gly Glu Glu Lys Thr Val Thr He Pro Pro Glu 

65 70 75 80 

Lys Gly Tyr Gly Leu Arq Asp Glu Arq Leu He Gin Glu He Pro Lys 

85 90 95 

Glu Met Phe Ala Asp Ala Asp Phe Glu Pro Gin Glu Gly Met Leu He 

100 105 HO 

Leu Ala Ser Gly He Pro Ala Lys He He Lys Val Thr Asp Asp Thr 

115 120 12 5 

Val Thr Leu Asp Phe Asn His Glu Leu Ala Gly Lys Glu Leu Lys Phe 

130 135 140 

Thr He Lys Val Arq Asp Val Gin Pro Ala Glu Ser Glu 
145 150 155 



<210> 2 
<211.> 471 
<212> DNA 

<213> Methanococcus iannaschii 
<400> 2 



atq att 


aac 


ttq att 


aaa 


aaa 


qqt 


qac tat qtc 


aaa qta 


qat 


tat 


ata 


48 


tta qaa 


qta 


qat qqa 


aaa 


gtt 


att 


qac aca tea 


att qaa 


qaa 


qta 


qct 


96 


aaa qaa 


aat 


aaa ata 


tac 


tat 


cct 


qaa aqa qaa 


tat qaq 


cca 


att 


qqa 


144 


ttt att 


qta 


qqt aat 


qqa 


qaa 


tta 


ate qaa qqt 


ttt qaa 


qaq 


qct 


qtt 


192 


ata qqc 


atq 


qaa qtt 


qqa 


qaa 


qaa 


aaa act qta 


aca att 


cct 


cct 


qaa 


240 


aaa qqt 


tat 


qqa ctt 


aqa 


qat 


qaq 


aqa tta ate 


caa qaa 


ata 


cct 


aaq 


288 


qaa atq 


ttt 


qct qat 


qct 


qac 


ttt 


qaa cca caq 


qaq qqa 


atq 


tta 


ate 


336 


tta qcc 


aqt 


qqa att 


cct 


qca 


aaq 


ata ata aaa 


qtt act 


qat 


qat 


act 


384 


qta act 


tta 


qac ttt 


aac 


cac 


qaq 


ctt qct qqa 


aaa qaa 


tta 


aaa 


ttc 


432 


aca ata 


aaa 


qta aqa 


qat 


qtc 


caq 


cca qct qaq 


tea qaa 


taa 






471 



<210> 3 
<211> 432 
<212> PRT 

<213> Escherichia coli 
<400> 3 

Met Gin Val Ser Val Glu Thr Thr Gin Gly Leu Gly Arq Arq Val Thr 
15 10 15 

He Thr He Ala Ala Asp Ser He Glu Thr Ala Val Lys Ser Glu Leu 




(11) 



2002-262883 



19 



20 



20 



25 



30 



Val Asn Val Ala Lys Lys Val Arg He Asp Gly Phe Arq Lys Gly Lys 

35 40 45 

Val Pro Met Asn He Val Ala Gin Arq Tyr Gly Ala Ser Val Arq Gin 

50 55 60 

Asp Val Leu Gly Asp Leu Met Ser Arq Asn Phe He Asp Ala He He 
65 70 75 80 

Lys Glu Lys He Asn Pro Ala Gly Ala Pro Thr Tyr Val Pro Gly Glu 

85 90 95 

Tyr Lys Leu Gly Glu Asp Phe Thr Tyr Ser Val Glu Phe Glu Val Tyr 

100 105 110 

Pro Glu Val Glu Leu Gin Gly Leu Glu Ala He Glu Val Glu Lys Pro 

315 120 125 

He Val Glu Val Thr Asp Ala Asp Val Asp Gly Met Leu Asp Thr Leu 

130 135 140 

Arq Lys Cln Gin Ala Thr Trp Lys Glu Lys Asp Gly Ala Val Glu Ala 
145 150 155 160 

Glu Asp Arq Val Thr He Asp Phe Thr Gly Ser Val Asp Gly Glu Glu 

165 170 175 

Phe Glu Qy Gly Lys Ala Ser Asp Phe Val Leu Ala Met Gly Gin Gly 

180 185 190 

Arq Met He Pro Gly Phe Glu Asp Gly lie Lys Gly His Lys Ala Gly 

195 200 205 

Glu Glu Phe Thr He Asp Val Thr Phe Pro Glu Glu Tyr His Ala Glu 

210 215 220 

Asn Leu Lys Gly Lys Ala Ala Lys Phe Ala He Asn Leu Lys Lys Val 
225 230 235 240 

Glu Glu Arq Glu Leu Pro Glu Leu Thr Ala Glu Phe He Lys Arq Phe 

245 250 255 

Gly Val Glu Asp Gly Ser Val Glu Gly Leu Arq Ala Glu Val Arq Lys 

260 265 270 

Asn Met Glu Arq Glu Leu Lys Ser Ala He Arq Asn Arq Val Lys Ser 

275 280 285 

Gin Ala He Glu Gly Leu Val Lys Ala Asn Asp He Asp Val Pro Ala 

290 295 300 

Ala Leu He Asp Ser Glu He Asp Val Leu Arq Arq Gin Ala Ala Gin 
305 310 315 320 

Arq Phe Gly Gly Asn Glu Lys Cln Ala Leu Glu Leu Pro Arq Glu Leu 

325 330 335 

Phe Glu Glu Gin Ala Lys Arq Arq Val Val Val Gly Leu Leu Leu Gly 

340 345 350 

Glu Val lie Arq Thr Asn Glu Leu Lys Ala Asp Glu Glu Arq Val Lys 

355 360 365 

Gly Leu He Glu Glu Met Ala Ser Ala Tyr Glu Asp Pro Lys Glu Val 

370 375 380 

He Glu Phe Tyr Ser Lys Asn Lys Glu Leu Met Asp Asn Met Arq Asn 
385 390 395 400 

Val Ala Leu Glu Glu Gin Ala Val Glu Ala Val Leu Ala Lys Ala Lys 

405 410 415 

Val Thr Glu Lys Glu Thr Thr Phe Asn Glu Leu Met Asn Gin Gin Ala 



(12) Wfrz 002-262883 

21 22 
420 425 430 

<210> 4 
<211> 1296 
<212> DNA 

<213> Escherichia coli 
<400> 4 

atq caa qtt tea qtt qaa acc act caa qqc ctt qqc cqc cqt qta acq 48 
att act ate qct qct qac aqc ate qaq acc qct qtt aaa aqc qaq ctq 96 
qtc aac qtt qcq aaa aaa qta cqt att qac qqc ttc cqc aaa qqc aaa 144 
qtq cca atq aat ate qtt qct caq cqt tat qqc qcq tct qta cqc caq 192 
qac qtt ctq qqt qac ctq atq aqc cqt aac ttc att qac qcc ate att 240 
aaa qaa aaa ate aat ccq qct qqc qca ccq act tat qtt ccq qqc qaa 288 
tac aaq ctq qqt qaa qac ttc act tac tct qta qaq ttt qaa qtt tat 336 
ccq qaa qtt qaa ctq caq qqt ctq qaa qcq ate qaa qtt qaa aaa ccq 384 
ate qtt qaa qtq acc qac qct qac qtt qac qqc atq ctq qat act ctq 432 
cqt aaa caq caq qcq acc tqq aaa qaa aaa qac qqc qct qtt qaa qca 480 
qaa qac cqc qta acc ate qac ttc acc qqt tct qta qac qqc qaa qaq 528 
ttc qaa qqc qqt aaa qcq tct qat ttc qta ctq qcq atq qqc caq qqt 576 
cqt atq ate ccq qqc ttt qaa qac qqt ate aaa qqc cac aaa qct qqc 624 
qaa qaq ttc acc ate qac qtq acc ttc ccq qaa qaa tac cac qca qaa 672 
aac ctq aaa qqt aaa qca qcq aaa ttc qct ate aac ctq aaq aaa qtt 720 
qaa qaq cqt qaa ctq ccq qaa ctq act qca qaa ttc ate aaa cqt ttc 768 
qqc qtt qaa qat qqt tec qta qaa qqt ctq cqc qct qaa qtq cqt aaa 816 
aac atq qaq cqc qaq ctq aaq aqc qcc ate cqt aac cqc qtt aaq tct 864 
caq qcq ate qaa qqt ctq qta aaa qct aac qac ate qac qta ccq qct 912 
qcq ctq ate qac aqc qaa ate qac qtt ctq cqt cqc caq qct qca caq 960 
cqt ttc qqt qqc aac qaa aaa caa qct ctq qaa ctq ccq cqc qaa ctq 1008 
ttc qaa qaa caq qct aaa cqc cqc qta qtt qtt qqc ctq ctq ctq qqc 1056 
qaa qtt ate cqc acc aac qaq ctq aaa qct qac qaa qaq cqc qtq aaa 1104 
qqc ctq ate qaa qaq atq qct tct qcq tac qaa qat ccq aaa qaa qtt 1152 
ate qaq ttc tac aqc aaa aac aaa qaa ctq atq qac aac atq cqc aat 1200 
qtt qct ctq qaa qaa caq qct qtt qaa qct qta ctq qcq aaa qcq aaa 1248 
qtq act qaa aaa qaa acc act ttc aac qaq ctq atq aac caq caq qcq 1296 
taa 1299 

<210> 5 

<211> 459 

<212> PRT 

<213> Homo sapiens 

<400> 5 

Met Thr Ala Glu Glu Met Lys Ala Thr Glu Ser Gly Ala Gin Ser Ala 
15 10 15 

Pro Leu Pro Met Glu Gly Val Asp lie Ser Pro Lys Gin Asp Glu Gly 

20 25 30 

Val Leu Lys Val He Lys Arq Glu Gly Thr Gly Thr Glu Met Pro Met 

35 40 45 

He Gly Asp Arq Val Phe Val His Tyr Thr Gly Trp Leu Leu Asp Gly 

50 55 60 

Thr Lys Phe Asp Ser Ser Leu Asp Arq Lys Asp Lys Phe Ser Phe Asp 
65 70 75 80 




(13) 



2002-262883 



23 



24 



Leu Gly Lys Gly Glu Val He Lys Ala Trp Asp lie Ala He Ala Thr 

85 90 95 

Met Lys Val Gly Glu Val Cys His He Thr Cys Lys Pro Glu Tyr Ala 

100 105 110 

Tyr Gly Ser Ala Gly Ser Pro Pro Lys He Pro Pro Asn Ala Thr Leu 

115 120 125 

Val Phe Glu Val Glu Leu Phe Glu Phe Lys Gly Glu Asp Leu Thr Glu 

130 135 140 

Glu Glu Asp Gly Gly lie He Arq Arq He Gin Thr Arq Gly Glu Gly 
145 150 155 160 

Tyr Ala Lys Pro Asn Glu Gly Ala He Val Glu Val Ala Leu Glu Gly 

165 170 175 

Tyr Tyr Lys Asp Lys Leu Phe Asp Gin Arq Glu Leu Arq Phe Glu He 

180 185 190 

Gly Glu Gly Glu Asn Leu Asp Leu Pro Tyr Gly Leu Glu Arq Ala He 

195 200 205 

Gin Arq Met Glu Lys Gly Glu Wis Ser He Val Tyr Leu Lys Pro Ser 

210 215 220 

Tyr Ala Ftie Gly Ser Val Gly Lys Glu Lys Phe Gin He Pro Pro Asn 
225 230 235 240 

Ala Glu Leu Lys Tyr Glu Leu His Leu Lys Ser Phe Glu Lys Ala Lys 

245 250 255 

Glu Ser Trp Glu Met Asn Ser Glu Glu Lys Leu Glu Gin Ser Thr He 

260 265 270 

Val Lys Glu Arq Gly Thr Val Tyr Phe Lys Glu Gly Lys Tyr Lys Gin 

275 280 285 

Ala Leu Leu Gin Tyr Lys Lys He Val Ser Trp Leu Glu Tyr Glu Ser 

290 295 300 

Ser Phe Ser Asn Glu Glu Ala Gin Lys Ala Gin Ala Leu Arq Leu Ala 
305 310 315 320 

Ser His Leu Asn Leu Ala Met Cys His Leu Lys Leu Gin Ala Phe Ser 

325 330 335 

Ala Ala He Glu Ser Cys Asn Lys Ala Leu Glu Leu Asp Ser Asn Asn 

340 345 350 

Glu Lys Gly Leu Phe Arq Arq Gly Glu Ala His Leu Ala Val Asn Asp 

355 360 365 

Phe Glu Leu Ala Arq Ala Asp Phe Gin Lys Val Leu Gin Leu Tyr Pro 

370 375 380 

Asn Asn Lys Ala Ala Lys Thr Gin Leu Ala Val Cys Gin Gin Arq He 
385 390 395 400 

Arq Arq Gin Leu Ala Arq Glu Lys Lys Leu Tyr Ala Asn Met Phe Glu 

405 410 415 

Arq Leu Ala Glu Glu Glu Asn Lys Ala Lys Ala Glu Ala Ser Ser Gly 

420 425 430 

Asp His Pro Thr Asp Thr Glu Met Lys Glu Glu Gin Lys Ser Asn Thr 

435 440 445 

Ala Gly Ser Gin Ser Gin Val Glu Thr Glu Ala 
450 455 
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<212> DNA 
<213> Homo sapiens 
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atq 


aca 


qcc 


qaq 


qaq 


atq aaq qcq 


acc qaq aqc qqq qcq 


caq tcq 


qcq 


AR 


ccq 


ctq 


ccc 


atq 


qaq 


qqa qtq qac 


ate aqc ccc aaa caq 


qac qaa 


qqc 




qtq 


ctq 


aaq 


qtc 


ate 


aaq aqa qaq 


qqc aca qqt aca qaq 


atq ccc 


acq 


1 AA 


att 


qqq 


qac 


cqa 


qtc 


ttt qtc cac 


tac act qqc tqq eta 


tta qat 


qqc 




aca 


aaq 


ttt 


qac 


tec 


aqt ctq qat 


cqc aaq qac aaa ttc 


tec ttt 


qac 




ctq 


qqa 


aaa 


qqq 


qaq 


qtc ate aaq 


qct tqq qac att qcc 


ata qcc 


acc 


Zoo 


atq 


aaq 


qtq 


qqq 


qaq 


qtq tqc cac 


ate acc tqc aaa cca 


qaa tat 


qcc 


336 


tac 


qqt 


tea 


qca 


qqc 


aqt cct cca 


aaq att ccc ccc aat 


qcc acq 


ctt 


384 


qta 


ttt 


qaq 


qtq 


qaq 


ttq ttt qaq 


ttt aaq qqa qaa qat 


ctq acq 


qaa 


432 


qaq 


qaa 


qat 


qqc 


qqa 


ate att cqc 


aqa ata caq act cqc 


qqt qaa 


qqc 


480 


tat 


qct 


aaq 


ccc 


aat 


qaq qqt qct 


ate qtq qaq qtt qca 


ctq qaa 


qqq 


528 


tac 


tac 


aaq 


qac 


aaq 


etc ttt qac 


caq cqq qaq etc cqc 


ttt qaq 


att 


576 


qqc 


qaq 


qqq 


qaq 


aac 


ctq qat ctq 


cct tat qqt ctq qaq 


aqq qcc 


att 


624 


caq 


cqc 


atq 


qaq 


aaa 


qqa qaa cat 


tec ate qtq tac etc 


aaq ccc 


aqc 


672 


tat 


qct 


ttt 


qqc 


aqt 


qtt qqq aaq 


qaa aaq ttc caa ate 


cca cca 


aat 


720 


qct 


qaq 


ctq 


aaa 


tat 


qaa tta cac 


etc aaq aqt ttt qaa 


aaq qcc 


aaq 


768 


qaq 


tct 


tqq 


qaq 


atq 


aat tea qaa 


qaq aaq ctq qaa caq 


aqc acc 


ata 


816 


qtq 


aaa 


qaq 


cqq 


qqc 


act qtq tac 


ttc aaq qaa qqt aaa 


tac aaq 


caa 


864 


qct 


tta 


eta 


caq 


tat 


aaq aaq ate 


qtq tct tqq ctq qaa 


tat qaq 


tct 


912 


aqt 


ttt 


tec 


aat 


qaq 


qaa qca caq 


aaa qca caq qcc ctt 


cqa ctq 


qcc 


960 


tct 


cac 


etc 


aac 


ctq 


qcc atq tqt 


cat ctq aaa eta caq 


qcc ttc 


tct 1008 


qct 


qcc 


att 


qaa 


aqc 


tqt aac aaq 


qcc eta qaa ctq qac 


aqc aac 


aac 1056 


qaq 


aaq 


qqc 


etc 


ttc 


cqc cqq qqa 


qaq qcc cac ctq qcc 


qtq aat 


qac 


1104 


ttt 


qaa 


ctq 


qca 


cqq 


qct qat ttc 


caq aaq qtc ctq caq 


etc tac 


ccc 


1152 


aac 


aac 


aaa 


qcc 


qcc 


aaq acc caq 


ctq qct qtq tqc caq 


caq cqq 


ate 


1200 


cqa 


aqq 


caq 


ctt 


qcc 


cqq qaq aaq 


aaq etc tat qcc aat 


atq ttt 


qaq 


1248 


aqq 


ctq 


qct 


qaq 


qaq 


qaq aac aaq 


qcc aaq qca qaq qct 


tec tea 


qqa 1296 


qac 


cat 


ccc 


act 


qac 


aca qaq atq 


aaq qaq qaq caq aaq 


aqc aac 


acq 1344 


qca 


qqq 


aqc 


caq 


tct 


caq qtq qaq 


aca qaa qca taq 
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-1 

it 40 
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aTcPK 
O RNaseTl 



'0 20 

rttfKBPlH or pObMTlHCq 



Anti-HEL Fab- 



TcFK- 




Aab-HEL Fab 
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1 2 3 4 5 6 
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Molar ratio against CS 
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C 1 2N 
C 1 2 P 

// C 1 2 N 



5/10 
21/08 
9/90 



F I 

C 1 2 N 9/90 

(C 1 2 P 21/08 

C12R 1:01) 
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(C 1 2 P 21/08 
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C 1 2 N 15/00 
5/00 
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A 
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*«^=*»a#«rmij 2 - i mwi¥ 



F £ — A(#3*) 4B024 AA01 AA11 AA20 BA07 BA43 
CA04 DA06 EA04 GA11 HA01 
4B050 CC07 DD02 EE10 LL05 
4B064 AG27 CA02 CA19 CC24 DA01 
DA13 

4B065 AA01Y AA26X AA91Y AB01 

AC14 BA02 BC50 CA25 CA44 
CA46 

4H045 AA20 BA10 CA11 CA42 DA76 
DA89 EA20 EA50 FA67 FA74 



